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(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain prescribed 
recording density by providing periodic patterns having 
different periods on a recording medium and detecting 
the interval between a probe and a sample so as to be 
able to obtain a prescribed resolution even when the 
variation of shapes of light probes and a cause changing 
the resolution of the light probe such as secular change 
and so forth are present to control the interval by the 
detected result. 

SOLUTION; Patterns 2, 3 whose periodic pattern are 
different are formed on a substrate 1. The substrate 1 is 
made of transparent material of SiO^ or the like and the 

patterns 2, 3 are made of opaque material of Al or the 
like. The radiant light from a semiconductor laser 4 is also 
projected on the patterns 2, 3 because the substrate 1 is 
transparent. The light diffracted or scattered by the 
patterns 2, 3 is picked up from the aperture part of a light 
probe 6 to propagate in an optical fiber 7 to be converted 
into an electric signal in a photodetector 11. Then, the 
interval between the light probe 6 and the substrate 1 is 
detected by performing the frequency analysis of the 
detected signal. 
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2, 53Sr*i:ie>r. h 9 s':J':*5 7 v> 5o S 6 

yyi^AA, 45, 46, 4 7JhJcj*, -e^JhVi'^dS 
Vy y^1^5 6{cMbTV^StV^5^fS/55fB®$^^TV^ 

So 

[0 0 9 21 iSa^l-SCd^fjv'^T'An^' ha — 7 2 9 

■rS^^Sr^^-rSo ■t»«|E»««f!^2 1«. ^S^g|5*>e> 
50 ©#'^<0^4g|c*»d^i5e>-f> lH]^L.TV^5o •t»«IH®j« 
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l±<om*L-niik<Dhy ^y1^<o^*L-t^(0\m^^*b 
mm-r^ h y ^ <0^h-:>^K%y^—^ S 7^S:iit^$ 
[0 0 9 3] rr-eti. III6(^ >^ 5 3(cjf®Sr|B 

XTjk l^tihyy^ 5 3 (D&mK^ 3 7 (DWiB 

SrHH-C^LTfc^o 1^6 4^<^A r h9yi^53t 
^>^ci— y 3 7(OtW<0-rix"efe«3 . -C 

yy^:iLy^m'^^m^<^ — >'^4 3^^>^a-7^3 7 

V^^CDX. ^:/n — >^3 7:65-5— 5 5i^aliSbfc»^ 

:»'(cJtSS^LTit*0-r^o >t:/n— :/3 7i:jt® 

IE®j^f^2 1 ^(DtS^fiftSSrVt-f-^t. )fe>^o-:/3 
7:65 5/ i?^ 5 StcjSoT-^— 5 5 Sriiil L.:^c^^(c 

[0 0 9 5] hy y^=^9 — ^Tff^$>^m^. 

mm(om^. it'^^-':^3 7 hmmiW.m^^2it(om 

[0 0 9 61 ^:7'ci-y3 7t>^—i7 5 4 ^iiia-T^^ 
^:7'nz-:/3 7^5 b^^/:?^ 5 3(;i»o-r 

r /V^/£-5o )t«lttlS2 8±-etfem)fcfi;6S;*ct <;fc 

^^m^m^^h. by 5 3^c«io-cv^5#^■^ 

1^. Ll/V^;^i:9. b^^^'^^T— A r ;65^^#^-C 
LI' /Vtt^^^ 

[0 0 9 7] U:rcd5oT. —0(0-^—^5^5 4. 5 5 Srii 
igLfc«'^co^^ttlS2 8-rco«^ai>t»:dS;^^</jro-C 
VN-5B#KAT1. AT2S:*i?>. IS^ 1 8 (Dj^Mitc J: 
t). b^^;y^::i^^-fS^TESS'^i6^o 

(0 0 9 81 

[^181 



20 



TES = A j^C ATI - AT2) -[^-^ ^jj 

[0 0 9 9] LI, L2. V(i. K^'efo*?. i?^ 5 
8-e^g$ix^ b^^^^7-m-^TESti. ArtCjt 

^^y-r-sr ^{c;^^^, ^^1 8-eA^iEt-r^^. iseo 

J:5(-. 3fe>^n-::/3 7;d5 by 5 3;^^>e>fe^;l-ri^7t 
10 TES>0^?S'9. ^r[C-r^Xfc^^fi. TES 

<0t/i:6o i>';^^^:='>'bn — ^2 9(^. )fe«im:S2 
S(OmM^hLTl, AT2^^ie>. IS^l 8<Dgl^(;i 
<t»9. by 5'^:3^y-m#TE SS'*^^>6o 
[0 10 0] by ^i?'^y-ft-§'TES;65iE-efcofc» 
^{c, ^ty'n— y'a 7ti. by ixr?^ 5 3{c^LT. 

'rt^^^mm^®mw^2 i<D^^Lm\z.'rivx\^^<Dx. 

v';;^-^ bn — ^ 2 9{i. >[4Hg*;ti?>^-^ 2 3 *5 J: 

U!z:i><>rw3 4tcm«S^«*&LT. %y'^-':f3 7^mm. 

wm^W2\(omm:^nK^m^'^x^ by^^'^sstc 

20 ^y^n-:/3 7S:iI^?e^-^^c b y ^ ^y — fS-§-T E 
S;65Afc*ofc^^(^. S*f{c^y^n-y^3 7S:<f#|2^ 
jKfr2 l<D4'^L^:S-fp]{c#tii^'^. by 5 3{:iii=Be$ 

[0 10 1] SXi^i^hMiLhy y^=^y—m^ 

TES(c^-d5^, Tfcy^o-y^S 7 ^fc^ by ^y^{-iit^ 
^-^fc^LTt. by by 5 3-efc^ t 
VN54*liEfi;^^v^ by iy^«(-t^. f^t^?l^<^Ob 

30 ttly^:^ — VgP4 3 t LT. ^ 4 8, 4 9Sri^or:Jo 
%y^^—'^3 7ti^Vyy^MS^±\z.'h<^fz.m^^ 
m^^l 8{cS^# by ^y^:^y-m-^TES^*26T. 
^y'ti— y^3 7>S: by ^yr^^tcig^Be^-fr^ir. Vyyi!7A 
7\z.mt^^^:Lh\z.fj:^^ 

[0 10 2] ^Vyy^±\^\^. ^(O hy y ^ f)^ }£<0 V 

X^tLt^oX. i/yi^Ari^' hn — ^ 2 9(^. 1^^18-C 
*i?>fc by 5^^^y-fa-f-TESicS-:5t, ^y^n—:/ 
3 7SrS>^ by ^y^l-iiee^-^. by 
40 ttTV^^W^^^S^^m-rar. %'^'a—'^3 7t^}f<DVy 
y^\^i^^l.X\^^^f)^^9s^^::Lkti^X^^^ ^(Obyy 
by 5/^5^ 5 ST^fcofc^-^f^i. ^C>*^tf«^lS^ 
Vyy^53tm-^^^m^\t. hyy^ 
5 3(DiiLWi^Xytyx:^—'y3 7 ^^m^"^. — 
3 7 (D^^m^n^ff^Vy y ^ 5 3-efc^r tS-^^Li^cBt 

[0 10 3] by 5^:^^ 5 3g(^0 by ^/rJ^t-ii^eS^-^fc 
V^^>g'^i. |^5$;180L1. L24rM«<Ofit(c-rS^arfc 

50 [0104] mmmwk^ 2 1 (;i^^?>fRje>d^<oi»«:65iB 
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mmmmmt^ 2 1 ±coit^iasfegi54 1 tcn^-e* u 
mt^ 2 1 wit «iB®a5 4 1 *»t>^^ta Lfcs^^ai um-i- 

i:, 'lft«iB®!S^(*:2 1 t3fe^a-^3 7 t^MPB^^^m 
[0 10 51 

[*js^j3j HI 7 1*. mm.m^mmmn.u»mi^-r^h 

la^SE^^ 6 2 (4. «S 6 3 JilcettK 6 4 Sr^jglK Lfcffi 

jg-efcSo S«6 3o*^Kt brn. -gsj^ij, Ai^^ 
[0 10 61 Tm^<o 4tctt. jg^A 1 sr*-rsji«^-? 

iJ'-V 6 5 t , Jlffl A 2 ^*-f SJSW^-^^-^- 6 6 t :S5 30 
lS^tf>i^T^^So e^fE^Ji#:6 2t;^9-<i5!'6 1 t 

— >'6 5, 6 eroJ: 5^i«S^&<3)feil»^<^ — i'^is^ 

y K 6 7 SriiiSe«;as^fbi-5„ y ^-^J^^iy K 6 7 -Srii 

mwimcwmt^o y v:/-^?/ kg 7Sriii-5a*«. y 

[0 10 71 ^r-C. e$»fS^^«#:6 2©*ffi3fi^(Oa 
attire 4©a{k*5, ^ffl A 1 
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®-ei>5o 

[0 10 8] 
[^191 

=53<=amexp[inKl-x] 

n 

iiL, Kl = — 
Al 

[0 10 91 rrT?(4. tftl|g^fS*{C-rSfci6, yt;i» 

-rsa*^es«)^{t;«x, z (c^f-rs^-fbtitKbT/h 
$V^tbT^«bfCo y(c:*)-bTffi$:*:3!>s^'(b-r5i: bfc 

So ^^fS^^{i^6 2tc@«bfc;^S^>6^e>^tutf. a 

^!K:$)-Bm(4, ^^2 0 <D± 5 {-'feSo »^2 0 /i^lbS*: 
^4)-Binl?rSi!9Wi-i:, ^^2 1 (DJ; 5 f-'^iS. 

[0 110] 

[^2 01 

B„=£c„^ exp[i n Kl x-|n[ Kl z] 

n 

[0 1 1 11 

Ilgc2 1] 

B^.i - 2 ■ |c^, [ • cos(Ki • X + a) • exp(-Kl • z) 
(HL. a = arg(c^,) 

[0 112] y K6 7^ii^^:^(^, y:^^-^ 

•r^o Lfcd^oT. |^^2 1JcJ:!9. i^«I^N'>5^->-6 5 

JSt^^^CD^ipiAUi, y ^^i!^-^iy K6 7 arfi^tti^e 4 ^ 
oraSS^H^LT. i&:^2 2<?5J;5t-?i5o f^^tc. y 
K6 7;«)3iaM'''^:5' — 6S:aiig-r'5^{c. 

[0 113] 
[^2 21 

A,=A,,'exp(-KlH) 

[0 114] 
[^2 3 1 



(13) 
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A2=A2.o'exp(-K2-H) 
2 k 

(IL, K2 = — 
A2 



[0115] 07 (;iioV^r . A 1 > A 2 -efc^co-c, k 

l<K2^?^^-5o rcoii^.^. ^^2 2, ^^2 3tf)^ 

Al t A2 ^Srit|5[-t-'5^. HSrJt^-C^ 
-So 10 

[0 116] mi^me 4Kw-mm(Dmm 

mm.mi^^nnx^^. :L^^^ji^^^y k6 itmm 
[0117] ;$:%K<o*JS«aj 1 , mmm 2 -et^. 

[0 119] 

ittj:^(D:fti-:/<D^mmi^-mt'r^mmff-h<>xh. 

xh 



50 



m^mm.x^^o 
^mm-r^mxh^o 
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m2] ^^mKx^mmmm^m<Dmmi^m^m.m't 
^mx$>^o 

^TT^-tmumxh^o 

[05] m4(D-^yY^w^\.m^^±\.x7T^'r^mm 
xh^o 

me] mmmmmi^m^^i}::k\^x7jk't^mmx^ 
[12 7] mmm^mmmnm^mi^xh^m^<o:^^ 

m^comm] 



1 

2 
3 
4 
5 
6 
7 
8 
9 
1 0 

1 1 

2 1 
2 2 
2 3 
2 4 
2 6 
2 7 
2 8 

2 9 

3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 

3 9 

4 1 
4 2 
4 3 
4 4, 

4 8, 

5 0, 
5 4, 
5 6, 



45, 46, 47:h^5/i>' 

4 9 : -^ — ^ 

51. 52. 5 3 : hyy^ 

5 5 : ^ 

5 7 : h^^y^^* 



6 1 
6 2 
6 3 
6 4 
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(14) 
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* 6 5, 6 6: ^^^<.^^i^ 
6 7 : y l^^^ y K 
6 8 : ^^/V 



[@i] 



[[112] 




1 

2 i^<Sf — :y 
3 

4 : ^^V-^ 

5 ' U >X 

8 : jft^a--/ 
1 :±yr^'< 

8 : 

9 '.mm 

1 0 : 

1 1 : A«I£KS 



K1 





P 








I R 




Q 


Afl 








S 

























m 

o 
o 



[HIS] 




27 28 



2 1 : tim^«t* 

2 2 : '<-X 

2 3 : ffiiafl^ii>*-:^ 

2 4 : r-i* 

2 6 : 2ife7CT^'^i^-^^ 
2 7 : '^-y K 

2 8 : itjmn 

2 g : '>XxA=i»P— ^ 
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[@4] 



[13 5] 





V 

27 



3 1 : ^mitt^ 
3 2 : B-i^ 
S3 

3 4 : 3>f;l/ 
3 5 : 

3 6 :it^^(!^U'— tP 

3 7 :3t:/n-y 
3 8 : waieB 



3 5 : £tg 
3 6 :^^#:U-1f 
3 7 : 5ferp-r 
3 9 : Vipl 



[0 7] 




NIN SIS NIN SIS N|N SiS N|N i StS ^ Nil? 



66 



65 



€2 



63 



Ag 



A1 



6 1 : 

6 2 : m^S^^il: 
6 3 : 
6 4 : 

6 5, 6 6: mm^^^-y 

6 7 : U Vr'^y K 
6 8 : 3>r^^ 



(16) 
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[1^6] 




56 57 



4 1 : tS«E^fi? 

4 2 : mf^^iH^^^->m 

4 3 : hvy^^^-m'^^m^<^''>^ 
4 4. 4 5. 4 6. 4 7 : h^^f^' 

4 8. 4 9: ^-^ 

5 0. 5 1. 5 2, 5 3: h5^^ 

6 4. 5 5: -7-^ 

5 6. 5 7: h5-y^^ 



